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EDITORIAL 


As our 9th. year comes to a close, the future of the F.C.A.A. still 
seems uncertain because of the inevitable problem of finding inter¬ 
esting material to fill the pages of this magazine, particularly in 
the field of invertebrate palaeontology. 

While one or two long standing members did not renew their member¬ 
ship this financial year, there has been a slow but steady increase 
in new members, a fact that would seem to indicate a definate need 
for an organization such as ours, albeit purely to disseminate 
information that is not too specialised for the average reader. 
However, we make no apologies for including occasional detailed 
scientific articles written by our "amateur" members, as it is 
virtually the only outlet for their private research. Indeed it 
should encourage others to follow suit. It should be remembered 
that many of the articles included in these Bulletins have been 
written by members who have no formal geological, palaeontological 
or zoological training and whose occupations include such diverse 
fields as building, farming, toolmaking, electronics and architec¬ 
ture etc. 

Late last year members in four States were able to show some truly 
Australian hospitality to overseas visitors Gil and Gerry Norris 
from Long Island, Illinois. One experience they will surely remember 
is echinoid collecting by houseboat on the Murray River. 

Deadline for material to be included in the next issue is May 1st. 

Frank Holmes 
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1989/90 SUBSCRIPTIONS 

Subscriptions for the coming financial year (March 1st. 1989 to 
February 28th. 1990) will remain at the current level, namely:- 


Air mail 


mail 

Australia and New Zealand 

$7.50 

All other countries 

$8.50 

New Zealand 

$9.50 

Japan 

$11.00 

U.S.A./Canada 

$12.00 

U.K. and Europe 

$13.00 


(All figures quoted in Australian currency) 

Subscriptions should be forwarded to the Secretary, together with 
the enclosed Subscription Renewal Form duly completed and signed. 


FINANCES 


Statement of finances as at January 17th., 1989. 


Carried forward from previous year $1,844.31 

Add income 1.3.1988 to 17.1.1989 1,1 71 .28 

3,015.59 

Less expenditure 1.3.1988 to 17.1.1989 1,331.73 

1 , 683.86 

Deduct advance subscriptions 137.09 

Balance in hand (excluding cost of this Bulletin) $1,546.77 


GEMBOREE 1989 - DEV0NP0RT, TASMANIA - MARCH 24TH TO 27TH. 


An informal annual meeting of the F.C.A.A., to be held at the 
Devonport Gemboree, is scheduled for Friday March 24th. at 7.30 p.m. 

Those attending the Gemboree should check the programme for details 
of the venue. It is likely to be held in the Railway Institute 
Hall some 100 metres from the campsite. 

CHANGE OF ADDRESS 

NEW SOOTH WALES 

THOMAS. Geoff., 75 The Lakes Way. Forster, N.S.W., 2428. 

B00GAART, W.L., Unit 105 Henry Kendall Village, Maidens 
Blush Road, Wyoming, N.S.W., 2250. 


(066) 549073 
(043) 251531 
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THE FOSSIL FAUNA OF THE CHINCHILLA SANDS FORMATION, 

QUEENSLAND by Terry Pcole. 

The Chinchilla Sands Formation is exposed at various localities 
along the Condamine River and its tributaries between Nangram 
Lagoon, to the west of the town of Chinchilla, and Warra to the 
east. It is composed of lacustrine sediments of varying compo¬ 
sition, grading from yellowish to light brown sand, weakly bound 
by clay, to well-lithified calcareous sandstone grading into 
grit and conglomerate (Bartholomai and Woods, 1976). 

The type section is located near the Chinchilla Rifle Range at 
26° 48' S, 150° 41' E. 

Vertebrate fossils are common in the formation with the 
following three main modes of retention being apparent :- 

1. Clay Sands Fossils in these sands are not very 

common, however those recovered 
recently, which include an almost 
complete skull and a complete mandible 
(both juvenile) of Eu Ay zygoma dunenAe. 
have been well preserved. 

2. Coarse ferruginous 

sandstone Remains are fairly common, sometimes 
complete, and usually of terrestrial 
animals. 

3. Calcareous sand- Remains are usually incomplete and 

stones are a mixture of aquatic and terrest¬ 
rial animals. 

The most common marsupial, in the formation is the diprotodon- 
tid EuAyzygoma dimeru>e., identifiable only from dental remains 
as no associated post-cranial material has yet been recovered. 
Other marsupials include SaAccphiluA paloa, ThyiaoinuA AQAOiatiA, 
Euowenia gAaia (a diprotodontid) and PatoAcheAteA paAvuA, though 
their remains are quite rare. Macropodids are not as common as 
in the Pleistocene Eastern Darling Downs. 

Amongst the reptilian representatives is the crocodilian 
PattimnaAchuA pollenA, whose teeth are very common in the 
deposits of the Chinchilla Sand. Until recently, it was 
thought that PaltimnaAchuA was the type crocodile of the form¬ 
ation; however, research by Dr. Ralph Holnar (Queensland Museum) 
into crocodile remains from Chinchilla indicates that there 
could be several species/genera present, however it may be some 
time before the results of this study is published. Other 
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Ventral view of a Pliocene skull of the 
nototheriine Cu/uj zygoma duneriAe. from th< 

Chinchilla local fauna. Pmx - premaxilla; 

M - maxilla; Pal - palatine; J - jugal; S - 
squamosal; Pt - pterygoid; A - alisphenoid; 

BO - basioccipital; d - diastema. 

(Drawing by Owen Poe in Dale 1974, based on 
skull found by R.A.Stirton). 

reptiles present include the large 
goanna Vananiu> dinut, at least six 
fresh water tortoises and the 
lungfish Ne.oc&AatodLU> 

Much of the fossil material from 
the Chinchilla Sands is fragmented 
and is to be found on weathered 
slopes along gullies. Remains are 
at best individual teeth, tortoise 
carapace fragments, or fractured 
long bones, though perseverance is 
often rewarded with good material. 

There have been no complete or 
semi-complete skeletons of any of 
Chinchilla's fauna recovered so 
far. This is unfortunate, as 
good post-cranial remains have been found but cannot be identi¬ 
fied adequately for lack of comparative material. A complete 
diprotodontid femur has recently been found (27 cm by 58 cm) and 
is presumed to belong to Sji/gjzygoma dune/v&e.. It could, however, 
belong to some other giant mammal. The problems stemming from 
such presumptions are coming to light with some of the varanid 
cranial remains found by Ian Sobbe in the Eastern Darling Downs. 

The formation has not been scientifically dated so far, although 
the age of Late Pliocene has been tentatively stated as a result 
of a comparison of the fauna with those of dated older and 
younger localities. Sediments from inside the recently dis¬ 
covered skull of Eu/iyzygoma and from around the femur, mentioned 
above, have been referred to the Queensland Museum and to the 
University of Queensland for fossil pollen dating. 

The support given by Doctors A Bartholomai and R. Molnar of the 
Queensland Museum, and their staff, in the identification and 
restoration of material is gratefully acknowledged. 

Reference 

Bartholomai, A. and Woods, J.T., 1976. Notes on the vertebrate fauna of the Chinchilla 
Sand in "Geology of the Surat Basin in Queensland" by N.F. Exon. Bureau of Mineral 
Resources, Geology and Geophysics, Australia, Bulletin 166 (Appendix 3); 151 - 152. 
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NEW VERTEBRATE FINDS FROM KING CREEK, QUEENSLAND 

by Ian Sobbe. 

In Bulletin 19, we reported on two vertebrae of the giant varanid 
fle-galania peiica found in the fluviatile deposits along King Creek, 
Darling Downs, S.E. Queensland. Further digging has proved fruit¬ 
ful with the total number of ne.gaian.ia specimens found in this one 
locality now standing at nine. These include a tibia, a pelvic 
fragment with the acetabulum complete, a fragment of sacrum, two 
caudal vertebrae, two lumbar (?) vertebrae, a first thoracic ver- 
terbra and a vertebral condyle. 

Size and stratigraphic position indicate that these specimens 
derive from at least two and probably three individuals. The 
thoracic vertebra is significant in that it is close to the maxi¬ 
mum recorded size for the species, the centrum measuring 65 mm 
from lip of condyle to lip of cotyle. The largest known ver¬ 
tebra (QM F2947) measures 66.5 mm in the same dimension (Hecht, 
1975). 

Other interesting specimens found in this locality recently are 
two joined mandibles of a diprotodontid marsupial, probably 
Notothen-ium and an echidna femur (see photos). 

The mandibles, measuring 375 mm in length, are essentially com¬ 
plete with only small areas of the ascending ramus being removed 
by carnivores. Considerable wear is evident on the teeth with 
the premolars and first molars having lost almost all trace of 
the tooth cusps. This would indicate an animal of considerable 


Figure 1 . 

Joined mandibles of 
marsupial, probably 
found at King Creek, 
Scale bar 5 cm. 
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age at death and increases the 
problems of specific identific¬ 
ation. Otherwise the specimen 
is in excellent condition with 
very little evidence of weather¬ 
ing or stream abrasion, indic¬ 
ating that the specimen was 
buried quite quickly after death 
and was transported only minimal 
distances from the place of 
death. 

The echidna femur represents a 
rather rare and unusual part of 
the Pleistocene fauna. This bone 
is quite distinctly different 
from the femur of a modern 
echidna {lachygto/>MU> sp.) in 
respect to size and morphology. 

It would appear to represent a 
species of Zagto/>Au.A, a genus 
that is extinct on the mainland 
and now only represented by the 
long beak New Guinea form, 

ZagloAtuA Lnaijni , 

Late Pleistocene zaglossids were represented by several species 
on the Australian mainland, including ZagtotAUA /iam^>agL and the 
giant Western Australian form ZagloAAUA hack&JJLL. The morphol¬ 
ogy of the King Creek specimen appears to be similar to that of 
ZagtoAAiiA hackeJjLi except for a significantly smaller size. 

It is hoped that further comparisons will shed more light on the 
identity of this specimen. 

References. 

Hecht, M.K., 1975. The morphology and relationships of the 
largest known terrestrial lizard, flegatania 
pn.L.e>ca (Owen), from the Pleistocene of Australia. 

Proc. R. Soc., Vic., 87. 239-252. 

Murray, P., 1984. Furry egg-layers: the monotreme radiation, 
in "Vertebrate Zoogeography and Evolution in 
Australia" Archer, M.,and Clayton, G., eds. 

Hesperian Press, W.A., 571-583. 



Figure 2 . 

Lateral views of the femur of the extinct 
echidna Zaglo-Miu,, found at King Creek, 
October, 1988. Length 75 mm. 


FOSSIL DISPLAY STOLEN 
- SEE SUPPLEMENT. 
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DINOSAUR IN DRAWER SPARKS CONTROVERSY 

Frick, Canton Aargau, Switzerland - Palaeontologist Martin Sander 
has found a fossil reptile that may fuel the debate over whether 
some ancient reptiles, including dinosaurs gave birth to live 
young. The fossil skeleton, just over two inches long, is curled 
up and developed to only two-thirds of its hatchling size. Although 
it had a fully developed gastralia (digestive apparatus), there were 
more stages to grow before hatching or being born in the warm coastal 
waters of a 230 million year old Triassic sea. It belongs to a member 
of an abundant fossil group, the pachypleurosaurs, found in the rich 
bone beds of the bituminous shales of southern Switzerland and 
northern Italy, where Sander has begun the first major excavation in 
fifty years. Fossils from these sites are so well preserved that 
Sander thinks a landslide or mudslide must have covered the Triassic 
layers. But rich as the sites are, finding an embryo is extremely 
rare. It will add much to the sketchy picture of reproduction in 
fossil reptiles. 

Until now, the only known fossil reptile embryos were ichthyosaurs 
which had become better adapted to water and thus were more likely 
to give live birth. Egg-laying is a process confined to land, and 
the pachypleurosaurs were clearly still able to leave the water. 

Was the two-inch specimen aborted or waiting to hatch? 


Curled in an eternal fetal posit- 

ion, this 50mm long, 230 million fit j \ C 

year old fossil of a pachypleuro- 

saur waited years in a museum 

drawer before Martin Sander uncov- 

ered its true significance as a 

rare ancient reptile embryo. 

(Scale bar = 5mm.) 





o 



o 
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Sander can make either case. The argument for egg-laying - the 
more credible thesis - is circumstantial. Since highly aquatic 
animals like marine turtles retain the egg-laying habit, land- 
venturing pachypleurosaurs probably did, too. But no gravid 
female has been discovered, and this newly identified skeleton was 
not found in association with other skeletons or egg shells. On 
the other hand, the offshore marine sediments in which the skeleton 
was found and the fact that its skeleton was not ossified support 
the aborted-embryo scenario. More to the point, how could a well 
incubated amniote egg laid on dry land be transported so far out 
to sea? 

Sanders specimen had been in a museum drawer for years, although 
he had been thinking about the problem for a long time, to 
understand it, he knew he would have to see the rest of the popu¬ 
lation, because there can be lots of variability within one species. 
Since the new excavation work has yielded 97 prepared skeletons 
Sander was able to fit the baby specimen into a complete growth 
sequence and learn what both sexes and the adult look like. 

The Editor wishes to thank Earthwatch,Australia 
for permission to reprint the above report from 
the July,1988 edition of their magazine. 

SHEPHERDS 1 CROWNS, FAIRY LOAVES, SNAKES' EGGS 

AND JEW STONES : THE FOLKLORE OF ECHINOIDS. 

The spiny shelled echinoids or sea-urchins are familiar objects on 
many beaches, where they are washed up on death from their habitats 
on the sea floor. Usually the spines of dead echinoids become 
detached from the shell very quickly so that in fossil specimens 
they are not often preserved. 

Dr. Robert Plot (1640 - 1696), first keeper of the Ashmolean 
Museum in Oxford described a wide variety of fossil echinoids in 
two large illustrated works on the Natural History of Oxfordshire 
(1677) and the Natural History of Staffordshire (1686). 

In these volumes he discussed the resemblance of these "Formed 
Stones", as the fossils were then known, to modern sea-urchins 
but could never accept that the former had an organic origin. 

Instead he recorded his fossils by a number of names including 
'HiAt/iicit&A, or Porcupine stone without bristles'. To modern 
echinoids he applied the names 'sea Hedg-hogs...sea Thistles... 
or sea Apples'. 

Among the best preserved echinoids to be found in Britain are 
those from the Cretaceous chalk of the downlands of southern 

Cont... 
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SHEPHERDS 1 CROWNS, FAIRY LOAVES, SNAKES 1 EGGS 

AND JEW STONES : THE FOLKLORE OF ECHINOIDS (Cont.) 

England, where the shells are commonly in the form of flint 
casts. To prehistoric man in the area the fossils were clearly 
of religious significance, as witnessed by the discovery of 
nearly 100 specimens arranged in circles around the bodies of 
a woman and child in an Early Bronze Age tumulus on Dunstable 
Down. 

More recent folklore is centred mainly around two genera of 
echinoids, flLcjia^toA. and LchinoconjjM . The latter has a distinc¬ 
tive helmet or crown-shape and is frequently referred to as the 
Shepherds' crown; the reasons for this are presumably related 
to specimens being found commonly by shepherds who would be 
likely to come across them weathered from the chalk while 
tending their sheep on the downs. The comparison with a crown 
may well have been heightened by interpreting the five double 
rows of pores preserved on the echinoid shell as the support¬ 
ing arms of the crowns similar to those worn by the monarchy 
in Medieval England. 

flicACLAteji is a heart-shaped echinoid which, together with 
E-chinocjOAijA, is sometimes known as a 'Fairy loaf'. They were 
possibly once regarded as loaves belonging to the fairies, but 
more recent superstition suggested that if specimens were kept 
in the house the family would never go short of bread. In parts 
of southern England fossil sea-urchins have also been thought to 
prevent milk from going sour and in some places are still tradi¬ 
tionally placed on dairy shelves. 

The folklore of fossil echinoids is also particularly strong in 
parts of Denmark, where they have long been regarded as thunder- 
stones or thunderbolts from heaven. Even today they are placed 
in houses and other buildings as a protection against lightning 
and to act as charms against various forms of witchcraft. 

Robert Plot mentioned a similar interpretation of echinoids as 
thunderbolts in his account of Oxfordshire. This belief 
possibly stems from the superficial resemblance of the rough 
surface of some echinoids to nodules of the mineral iron pyrites, 
which have also been regarded in many areas as stones from heaven. 

Belief in the mystical or protective powers of fossil echinoids 
such as those described above has long extended in many areas into 
the belief that they also have strong medicinal properties. Some 
Cretaceous echinoids from Kent, filled with the fine chalk of the 
area, were once known as 'chalk eggs' and were ground up and used 
by British seamen as 'remedies for subduing acrid humours of the 
stomach'. 
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It is generally agreed that the "snakes' 
eggs" first described by the Roman hist¬ 
orian Pliny the Elder (23-79 A.D.) in his 
Natural History, were fossil sea urchins 
of various kinds that were considered to 
form powerful antidotes against snake 
poison. According to Pliny, an ancient 
Celtic tradition reported by the Druids 
of Gaul supposed that certain stones 
originated as balls of froth exuded by 
numerous entwined snakes at midsummer. 

Such a ball was called an Ovum anguiruun. 

It was tossed into the air by the snakes 
and if it could be caught in a cloth 
before hitting the ground then it retain¬ 
ed great magical powers; the captor was 
not safe at least until he had crossed a 
river through which the snakes could not 
swim. In addition to protection from 
poison and other illnesses, possession of 
these specimens was reputed to ensure 
success in battle and in disputes of 
many kinds. The roughened ambulacral 
areas of the echinoids were thought to represent the marks where 
snakes had been attached to the surface. The Celtic 'snakes' egg' 
(or cidxljuvt>tone. as it is known in some regions) was called gtain. 
naidL/i in Wales, and mltp/i£.v o/i mitp/tz/L in Cornwall. 

Pliny also described some stones from Palestine as 7e.cctiihi and 
said that licking such objects was a means of helping to dissolve 
gallstones. These specimens can be identified as the thick, 
club or bladder-shaped spines of the Cretaceous echinoid 
Batanoclda/viA. During the Crusades many such spines were 
brought back to Europe, where they eventually became known as 
Lapidu 4 ZiuLaLci or 'stones from Judea', and with time they were 
called Zew-Atones . They were also referred to colloquially as 

p&Uii£Led otive^. Their superficial resemblance to a bladder is 
a further example of the principle of sympathetic magic in using 
them (powdered in water) for the treatment of gall, bladder and 
kidney ailments. 



Medieval woodcut (1497) 
illustrating the 'capture' 
of an Ovum anguinum. 


The above article is an extract from 
"Formed Stones", Folklore and Fossils 

a booklet by Michael G. Bassett, 
published by the National Museum of 
Wales (1982). 
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WHAT IS EARTHWATGH ? 

"Imagine a bank manager, a school teacher, a motorcycle mechanic 
and a jazz player all digging for dinosaurs on the Victorian 
Coast of Australia - trying to determine why they existed 30 
million years after their European counterparts had died out". 

THAT'S EARTHWATCH! 

Few people are interested in the hardwork and relative discom¬ 
fort of a scientific expedition. Fewer still in paying for it! 

That is what EARTHWATCH offers, the chance to accompany an expedi¬ 
tion, to learn, to meet new people and to share in the thrill of 
discovery. 

EARTHWATCH is a private non-profit organisation which funds 
scientific research by placing paying, non-specialist volunteers 
in the field to work alongside the scientists. The volunteers 
share the labours, costs and joys of scientific discovery, while 
the scientists receive funding and enthusiastic field teams. 

There are many EARTHWATCH projects to choose from, last year there 
were over 100 in 43 countries. One such project is the search for 
fossilised fish, 1,000 kilometres from the ocean, at the foothills 
of the Snowy Mountains in the centre of Montana, USA. (These fish 
once swam in a warm bay that was part of the super continent, Pangaea). 

The principal investigator of this project has been working in 
this area for 20 years, and has found 2,500 identifiable fish 
including 50 species of shark. The volunteers spend many hours 
taking apart the smooth grey layers of stone, looking for, and 
finding fish which have lain undisturbed for 320 million years! 

Like most of the EARTHWATCH expeditions, the volunteers on this 
project are a mixture of people, from different backgrounds, 
cultures and countries. Previous volunteers on this project 
were told on arrival, "You'll have aches and pains and be 
brutalised along with the rest of us, but everybody serves, 
everybody moves rock, and when we get something, it belongs to 
everybody". More indecencies followed, e.g., being woken 
from their tents in the morning to the sound of taped bagpipes 
eating trout cooked over an open fire for breakfast and 
climbing to a 200 foot outcrop with sledge hammers! 

For those not interested in fossilised fish, you could choose 
a mammoth graveyard! Discovered by a bulldozer clearing land 
for housing, near the Black Hills of Dakota (US), it had been 
a steep-sided pond which 26,000 years ago lured about 100 ice 
age mammoths to their deaths. More animals followed and not 
being able to scale the slippery walls after quenching their 
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thirst, either starved or drowned. 

The volunteers dig, map, record, and preserve bones, while 
searching for other mammal fossils such as the short-faced 
bear, the first wolf and other now extinct mammals. 

Some of the other EARTHWATCH expeditions which may be of 
interest to fossil fans, include; 'Earliest Ancestors', a 
site in Zaire where a group of stone tools were found, and have 
since been dated from about 2.3 million years ago, (the oldest 
artefacts ever found). A 'Fossil Rainforest' project at 
Anglesea, Victoria, where volunteers are finding plants, pollen 
sacs and flowers from a 40 million year old fossilised rain 
forest, which was discovered by chance when an overburden of 
coal was being moved from the area. The findings so far, 
indicate that Australia's rain forests came from the south, 
perhaps Antarctica, instead of moving down from the northern 
forests of Indonesia. 'Dinosaurs of Darkness', is another 
Victorian project taking place on the Otway Coast - here volun¬ 
teers have excavated a dinosaur skull, which would have belonged 
to a creature the size of a chicken, with enlarged eye sockets 
and which would have wandered around this area 105 million years 
ago, outliving its cousins in Europe by 30 million years! 

Other EARTHWATCH expeditions include Archaeology in Carthage, 

Belize, Korea or Jordan, Anthropology in Ecuador, Greece and 
Australia's NT, or perhaps marine ecology in Tonga, Scandinavia 
or Bonaire? 

EARTHWATCH to date, has given US$12 million to field research 
around the world. Here, in Australia, three quarters of a 
million dollars has gone into Australian research and nearly 
1,000 Australians have participated on expeditions both here 
and overseas. Anyone between the ages of 16 - 80 years is 
eligible, no scientific or specialised knowledge is required, 
although enthusiasm and a good sense of humour is highly 
recommended. 

Volunteers pay a share of costs which covers all their field 
costs; food, accommodation and use of equipment, while dona¬ 
ting the balance to the research project. 

$35 pays for an annual subscription to EARTHWATCH. This 
entitles the subscriber to 7 copies of the EARTHWATCH maga¬ 
zine which details existing and new expeditions, allows the 
subscriber to sign up for an expedition, or to armchair travel 
with the interesting articles and research news, while also 
helping to support EARTHWATCH Australia. 

DO SOMETHING DIFFERENT! Have a Holiday Next Year! Continued over.. 
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Don’t whinge about world problems. 
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HISTORY OF AUSTRALIAN AVIFAUNA (Part 1) 

This is the first of a two part article on the fossil record of Australian birds. 

It has been adapted from a paper by Drs. Pat V. Rich and Robert F. Baird that 
appeared in "Current Ornithology" Vol. 4. 1986. The F.C.A.A. wishes to thank 
the authors for permission to use this material. The source of figures and 
tables used in this article are as follows: Figs. 16 2, Plenum Pub. Co.; Tables 
1, 2, 3 and Fig. 6, adapted from originals produced by Plenum Pub. Co.; Figs. 3, 

4 6 5,"The Fossil Vertebrate Record of Australia". 

Australian birds, like those of the Neotropics, have always been 
of marked interest to ornithologists and biogeographers as they 
are so varied and different to those from the Northern Hemisphere. 
The relationships of Australian birds to those of the outside 
world and the area of origin of different Australian endemics 
have been and are still topics of debate. 

Much of the data bearing on these problems come from extant forms; 
but, although it is plentiful, it has one major drawback - it 
represents a very narrow patch of time. Inference from such data 
is educated speculation. In fact, the only way a true picture of 
the evolutionary paths that Australia's birds have taken is by a 
complete stratigraphic record of the past - one that is continu¬ 
ous and contains every bird that ever lived. Not only would this 
produce quite a heap of feathers, but it is certainly not avail¬ 
able now, nor ever will be. 

Still, the fossil record, once its shortcomings are dealt with, 
can provide useful information that can be used as a countercheck 
on other inteipretations, and sometimes provide additional theor¬ 
ies. 

In order to utilise the fossil record most productively, it is 
imperative that the biases of such a record be understood and 
almalgamated into one's thinking when theories are proposed. 

Temporal and Geographic distribution of Australian Fossil Birds 

The fossil record of birds on the Australian continent can be 
divided into two parts based on quality - a limited pre-Quatem- 
ary (Fig.1; Table I) and a rich Quaternary (Fig.2; Tables II, & 
III). The pre-Quatemary record, which spans from the Early 
Cretaceous to the Pliocene, is decidedly less diverse than the 
Quaternary record, and comes mainly from lacustrine and fluvia- 
tile deposits in central and northern Australia. There are a few 
coastal sites preserved in marine rocks, such as the penguin and 
albatross fossils known from the southeast of Australia, but they 
are rare. The Quaternary record, on the other hand, is primarily 
one from cave deposits, these being restricted mainly to the 
southern and eastern parts of the continent. Some lacustrine. 
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fluviatile, and even aeolian deposits of this age are also known, 
including some from central Australia, however, they are much less 
common than cave deposits. Thus, the pre-Quaternary record pre¬ 
dominantly samples a different set of paleoenvironments than does 
the Quaternary, and so often the two sets of data are by their 
nature not really comparable. 



FIGURE 1 . Localities producing fossil birds ol pre-Quatemary age. Time spanned is about 
110 to 2 million years before present. 1. Morcwell; 2. Lake Kanunka; 3. Fisherman s Cliff. 
4 . Lake Palankarinna Fauna; 5. Bow; 6. Chinchilla; 7. Peak Downs; 8. Awe; 9. Allingham 
Creek; 10. Alcoota; 11. Beaumaris; 12. Bullock Creek; 13. Bugaldi; 14. Riversleigh; 15. 
Kangaroo Well; 16. Lake Ngapakaldi; 17. Lake Palankarinna. Ngama Fauna; 18. Lake 
Yanda; 19. Lake Pinpa: 20. Billeroo Creek; 21. Lake Palankarinna. Ngapakaldi fauna; 22. 
Endurance Tin Mine; 23. Mt. Gambier; 24. Blanch Point; 25. Koonwarra. Symbols; (A) 
Pliocene; (■) Miocene; (O) Oligocene; (□) Eocene; ( 9 ) Cretaceous. 
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The Pre-Quaternary Record 

The record of fossil birds in Australia is quite lengthy; in 
fact, birds had reached this continent not long after the class 
Aves had differentiated. The oldest Australian record is from 
Koonwarra in southeastern Australia where several fossil feathers 
(see Fig.3) have been found from a lacustrine facies of the 
Strzelecki Group, dated as about 110 million years in age (i.e., 
Early Cretaceous) based on palynology and fission-track dating. 
Unfortunately, the record younger than this is for several million 
years nearly nonexistent. A few penguin bones have been recorded 
from Eocene and Oligocene marine sediments from southeastern South 
Australia and Victoria, but a major gap in the record exists from 
Late Cretaceous until sometime in the mid-Tertiary. 

A number of localities (Lake Palankarinna, Lake Ngapakaldi,Lake 
Kanunka and the Lake Eyre Subbasin; Lake Pinpa, and Lake Yanda in 
the Tarkarooloo Subbasin) in northeastern South Australia, tenta¬ 
tively dated at mid-Tertiary provide the first meaningful and 
diverse record of birds in Australia. Most of this material is 
disarticulated and disassociated, the bones had some sort of trans¬ 
port, mainly in rivers and streams, after death. 

Two other localities from northern Australia, Riversleigh in north¬ 
western Queensland and Bullock Creek in the northern part of the 
Northern Territory, are providing increasing numbers of extremely 
well preserved bones. Preservation at both of these sites occurs 
often in a river-deposited limestone, which can be removed from the 
bones by soaking in a dilute solution of acetic acid. The lime¬ 
stones have preserved skeletal material in exquisite detail in 
cases where there has been little postmortem damage prior to final 
deposition, in fact Bullock Creek has produced the only known good 
cranial remains of the dromomithid birds, a group endemic to and 
now extinct in Australia. Although both of these sites produce 
mainly disarticulated material, the large quantities and good 
quality of the bones make them ideal for shedding light on evolu¬ 
tionary pathways of birds in Australia at this time. 

One other locality in the Northern Territory, Alcoota, has also 
produced literally tons of bones, among these large quantities of 
dromomithids. 

At Alcoota, however, bones are preserved in fluviatile and lacu¬ 
strine sands and clays and are often crushed or heavily worn. 

A great problem with all of the localities discussed so far that 
have been called Mid-Tertiary or Miocene in age is that their 
dating is not absolute, only approximate. Ages for these sites 
have been determined primarily by studies on the diprotodont 
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marsupials which occur together with the bird fossils. The 
stage of evolution or position in a phylogenetic sequence of the 
marsupials has been used to produce a relative date of one site 
to another. Some sites, such as Beaumaris in coastal Victoria, 
contain both diprotodontids and a marine invertebrate fauna that 
in turn can be related to sequences elsewhere in the world with 
absolute, radiometric dates. 

Another attempt at dating the central Australian sites, particu¬ 
larly those in northeastern South Australia, has been to use 
pollen, which in turn occurs associated with marine invertebrate 
faunas in southern Australia. Most of this work suggests a Miocene 
age, giving some support to the marsupial evidence. 

Yet another aspect of the dating of these sites is that in one geo¬ 
graphic area, Lake Palankarinna north of Marree in the Lake Eyre 
Subbasin, several different avian assemblages occur in superposi¬ 
tion; that is, one physically above the other. Here at least one 



FIGURE 2. Localities producing fossil birds of Quaternary age. Time spanned is about 
the last 2 million years. 1. Mammoth Cave; 2. Devil’s Lair; 3. Skull Cave; 4. Madura Cave; 
5. Koonalda Cave; 6. Seton Rock Shelter; 7. Victoria Fossil Cave and Henschke’s Bone 
Dig; 8. Green Waterhole Cave; 9. Colli vers Cave; 10. Lancefield; 11. Pyramids Cave, 
Clogg's Cave, and Mabel Cave; 12. King Creek; 13. Cooper Creek. 
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can be sure of the sequence of events even though absolute ages 
are not as yet well established. 

Absolute dating still remains a major stumbling block in determin¬ 
ing Australia-wide prehistoric biogeographic patterns. Only two 
sites in all of Australia containing non-marine bird fossils have 
been firmly dated as old as or older than Miocene. Koonwarra, 
producing Early Cretaceous fossil feathers (Fig.3) and a second 
locality dated as medial Miocene, which produced a skeleton of 
an aegothelid, Cluipotlo/miA (a primitive owlet nightjar, Fig. 5). 
Volcanic rocks overlying the diatomites containing the fossil 
and deposited in a volcanic caldera thought to be close in age to 
the overlying lava, were dated using the potassium-argon technique 
at between 13.5 - 17 million years before present (BP), thus giv¬ 
ing a minimum age for the site. 

Several bird-producing localities have been called Pliocene in 
Australia, but only one has an absolute date associated with it, 
namely Bluff Downs, near Townsville in eastern Queensland. Dates 
of 4 to 4.5 million years BP were determined for a basalt flow 
thought to be the same as that overlying the fossiliferous 
Allingham Formation, which contains the bird bones. 

The Quaternary Record 

The Quaternary is generally considered to cover the last 2 million 
years of earth's history and is divided into the Pleistocene and 
the Holocene, the latter ranging from 10,000 years BP to present. 

The avian-bearing Quaternary-aged deposits in Australia have ages 
that are restricted to the last 50,000 years BP, only 2 of this 
epoch (see Tables II and III). The bias to this time period is 
twofold; first, for obvious taphonomic reasons, older deposits have 
undergone exposure to the various forces that cause bone to deter¬ 
iorate and be lost from the record; second, there are no adequate 
dating techniques allowing us to date most Quaternary deposits 
older than the limit of radiocarbon dating (which at present is 
approximately 50,000 years BP). Therefore, if we have material 
any older than this, it is impossible, at present, to define an 
age. 

So, using the combination of radiocarbon dating and the imprecise 
method of dating by faunal analysis, we can construct the follow¬ 
ing sequence of important localities of Late Quaternary age in 
Australia (see Fig 2). The two oldest localities, based on 
faunal analysis, are Green Waterhole and Pyramids Cave. Both 
localities contain extinct faunas that are not represented in de¬ 
posits radiocarbon dated at 37,000 years BP and younger. These 
extinct faunas are clearly related to extant taxa, although they 
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TABLE 2 . Distribution of Families of Nonpasserine Birds across the Major 
Quaternary-Aged Localities in Australia. 
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TABLE_3. Distribution of Families of Passerine Birds across the 
Major Quaternary-Aged Localities in Australia. 
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Refer to Key to Table 2 for symbols and abbreviations. 


may be separated by morphologic and/or allometric characters. 

Both deposits are considered to be of mixed ages, with certain 
members probably having ages greater than 40,000 years BP. 

Deposits yielding material associated with radiocarbon dates of 
between 30,000 and 40,000 years BP include Devil's Lair, Madura 
Cave, Victoria Fossil Cave, Henschke's Bone Dig, and Mammoth 
Cave. At Devil's Lair, the oldest deposits are simply the con¬ 
tinuation of sedimentary sequences that span many thousands of 
years, all dates being based on radiocarbon analysis of charcoal. 

There are five deposits covering the period between 20,000 and 
30,000 years BP. These include Devil's Lair, King Creek, Lance- 
field, McEachem's Cave and Madura Cave. Devil's Lair has con¬ 
tinuous sequences throughout this time period, as mentioned pre¬ 
viously. 

The period of time most commonly represented in Quaternary de¬ 
posits is between 10,000 years BP and 20,000 years BP. Several 
deposits have sedimentary sequences continuous throughout this 
time period, including Devil's Lair and Clogg's Cave. In 
addition, Madura Cave, Koonalda Cave, and Seton Rock Shelter have 
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short sequencies of bone-bearing sediment within this time period. 
Both the Colliver's Cave and Cooper Creek localities are only 
tentatively considered to fall within this period of time. 

The only Holocene-aged deposits of consequence are from Madura 
Cave, Skull Cave, and Mabel Cave. Although the avian material 
from the top level of Madura Cave (approx. 7,500 years BP) is 
sparse, it still provides an important record well into the 
Holocene (see Tables II and III). In Skull Cave the bone- 
bearing sediment appears to be continuous throughout the 5,000 
year time span (around 2,900 to 7,900 years BP) and continuous 
both above and below the levels dated, so that most if not all, 
of the Holocene is probably spanned. Mabel Cave is the only 
one of the important Holocene deposits not to have an absolute 
date,although one should be available in the near future. 

Geographic Distribution - The Pre-Quaternary Record 

Geographically, just as temporally, the avian fossil record is re¬ 
stricted in Australia. Most sites occur on the eastern half of 
the continent (Fig.l), with few sites in the north. Reasons for 
this biased distribution are numerous and include such factors as 
present and past climate, chemical history of an area, topographic 
relief, accessibility of prospective fossil sites, number of 
palaeontologists examining an area, field techniques, and last, 
but not least, monetary support. 

The abundance of avian fossil localities in northeastern South 
Australia reflects many of these factors. Sediments of the right 
age to contain birds are exposed in a presently arid area, condu¬ 
cive to erosion and deflation that concentrates bones on the sur¬ 
face. This has allowed discovery and later exploitation of sites 
producing bones in situ. The pre-Quaternary sites in this area 
have been known only since the early 1950's, however, because of 
lack of funding, even today many of the areas known to produce 
fossil birds, need decidedly more collecting before the full range 
of the fossil avifauna is known. 

The lack of avian fossil localities of pre-Quaternary age in the 
far eastern part of Australia is in part due to lack of exposure, 
not to lack of sediments of the right age. 

Western and northern Australia suffer from limited exploration due 
to both the lack of access and lack of enough palaeontologists to 
adequately explore large areas of exposure. Both have areas of 
great potential, such as the fluviatile limestones of northern 
Australia, which have only recently been sampled in some quantity 
at Riversleigh and Bullock Creek. In Western Australia a large 
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series of playa lakes in the Percival Lakes system, accessible 
mainly along the Old Canning stock route, lies unexplored because 
if its remoteness. 

The techniques applied to extract fossils in the field and later 
to process then in the laboratory ran bias samples tremendously. 
Sites that have only been sampled by excavation and surface hand 
collecting often yield far less than those for which the sedi¬ 
ments have been screen washed - that is, the sediments have been 
filtered through a fine screen wire netting agitated in water 
that allows clays and sands to pass through but retains bones and 
pebbles. This removes sediment adhering to the bones as well as 
concentrating them. Many of the sites in the Lake Eyre and 
Tarkarooloo subbasins have been sampled in this fashion. 

Another important technique yielding well preserved specimens is 
that of acid etching. This involves placing bone bearing car¬ 
bonate rocks in a 6 - 10$ solution of acetic acid and slowly 
etching the limestone from the bone. This leaves beautiful, three 
dimensional fossils preserved in exquisite detail. Were mechani¬ 
cal preparation used, delicate structures, such as those preserved 
on the avian skulls recovered from Bullock Creek, Northern Terri¬ 
tory, would be lost. 

The Quaternary Record 

The distribution of localities of Quaternary age in Australia has 
a decidedly southern bias (Fig.2). This section is concerned with 
the Quaternary aged localities that are important for inferring 
paleoenvironments, biogeography, or phylogeny of Australian avi¬ 
faunas and is not exhaustive. 

Most Quaternary aged localities are aeolian, fluvial,lacustrine or 
cavern!colous in origin. This is because there are certain 
environments of deposition that are most favourable to the accumu¬ 
lation and preservation of bone. For example, aeolian deposits 
require active dune building, whether it is coastal or inland; 
fluvial and lacustrine deposits require water to be present (either 
flowing or standing, respectively); and caves come in a number of 
different forms, the two most frequent result from volcanic acti¬ 
vity and dissolution of competent limestone. 

For preservation to occur, one of these types of depositional en¬ 
vironments must exist. This automatically restricts the areas 
where a given kind of fossil bearing locality occurs. 

For the most part, aeolian deposits are restricted to the margins 
of the continent and the eastern edges of the inland lakes, where 
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FIGURE 3 (left). Two of the feathers recovered from Early Cretaceous lake sediments 
~ in the Strezlecki Group of Gippsland, southern Victoria. All those found 
arc small, averaging about 20mm in length. (Drawing by K. Fabb). 

FIGURE 4 (right). Skeleton of QenyonnLb newioni from Pleistocene lake sediments 
at Lake Callabonna, where the most complete dromomithids are preserved 
(after Rich, 1979c; drawing by H.Galiano). 

the prevailing winds travel west to east, thereby depositing lake 
sediments along the eastern margin during arid periods; fluviatile 
and lacustrine deposits are currently restricted to the inland 
lakes and their tributaries in central and eastern Australia; and 
both limestone and volcanic caves are widespread throughout 
Australia, although they are generally associated with the coast¬ 
lines. 

Biases of the avian fossil record in Australia 

It is clear from Tables I,II and III that many factors have biased 
the record of birds in Australia, and that Quaternary and pre- 
Quaternary records are not strictly comparable. The Quaternary 
record is mainly one from caves and that of the pre-Quatemary 
from river and lake systems. 

The Pre-Quatemary Record 

At least three major factors bias the pre-Quaternary avian fossil 
record in Australia; depositional environments; habits and pre- 
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ferred habitat of certain bird species; and variation in collec¬ 
tion and study of the birds by avian palaeontologists. 

Few sites have produced articulated or associated material with 
the notahle exceptions of Bugaldi, New South Wales, which yielded 
the nearly complete skeleton of a primitive owlet-nightjar, 
Qu.cpotto/ini.6, and a series of lakes in the region of Lake Palan- 
karinna in northeastern South Australia, which have produced 
partially articulated hind limbs of a primitive emu, palaelodids 
and flamingoes. Most of these deposits are either lacustrine or 
low-energy stream channels,however, they generally derive from 
fluviatile situations, and bones are disarticulated, broken, and 
often worn by the postmortem transport. Only those bones that 
can withstand such wear remain, e.g., humeri, tibiotarsi, 
tarsometatarsi, and coracoids. Other elements, such as cranial 
remains and delicate bones, or ones with a large surface-to-volume 
ratio, such as wing phalanges, scapulae, radii/fibulae, and 
pelves, are rare. Some localities such as the Miocene-aged Tommo's 
Quarry in the Tarkarooloo Subbasin and the Pliocene-aged Hamilton 
of Victoria, contain no bird bones at all, and the bones of other 
vertebrates appear to be far from point of origin. Thus, fragile 
bird bones have been totally destroyed, whereas mammalian teeth 
have remained intact. 

Such a biasing factor tends not only to select against small, 
delicate bones that are a part of a larger bird, but also against 
entire skeletons of small birds. Thus, the record is automatical¬ 
ly biased toward medium-sized (e.g., flamingo, duck) or larger 
birds (e.g., dromornithids and emus) and excludes smaller ones. 

Another bias, a common problem the world over, is caused by bones 
being so fragmented that they are represented by only a distal or 
proximal end. Association of these fragments can be difficult. 

This makes localities like Lake Palankarinna, Riversleigh, and 
Bullock Creek extremely important, because there some bones are 
complete and occasionally associated with others, thus allowing 
the placement of many of the isolated, fragmentary specimens. 

Yet another bias in the pre-Quaternary sites is that waterbirds 
are by far most commonly represented (Table 1). Ducks, flaming¬ 
oes, rails, and charadriiforms are far more common than such 
forms as pigeons and parrots. This probably bears no relation¬ 
ship to the actual proportions of taxa premortem, but is related 
to the probability that birds living near or in rivers or lakes 
as depositional environments are more likely to be preserved than 
those living elsewhere. 
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The caution that such biases should emphasize is that a low re¬ 
presentation or total lack of a bird group may be due to post¬ 
mortem factors and may not reflect absence in the avifauna. For 
example, both the parrots and the pigeons have a scanty record 
in Australian fossils, but both groups are extremely taxonomi- 
cally diverse in Australia today. In this case, the fossil 
record cannot be used as evidence of a fairly recent radiation or 
even a recent invasion of the Australian continent by parrots. 
Rather there is the distinct possibility that low numbers of 
both these groups is caused by the terrestrial habits of these 
birds. 

Collecting techniques can also bias samples even though fossil 
material may be abundant in the sediments. In soft sediments, 
such as sands, silts and clays, the only way to completely sample 
is to surface collect, excavate, often with small dental tools, 
and then wetscreen wash all the sediments that result from the 
excavations. Both large and small bones will be recovered. 

If wetscreen, as opposed to dryscreen, washing is not carried 
out, then a significant part of the smaller birds could be lost. 

If the matrix surrounding the bones is hard and calcareous, as 
it is at Riversleigh and Bullock Creek, then mechanical prepara¬ 
tion with dental drills and so forth is not sufficient. Acid 
etching is the only method that will result in the total death 
assemblage (thanatocoenose) being recovered. This removes all 
the adhering matrix, leaving mainly bones, both large and minute. 

In summary, the pre-Quatemary record of birds in Australia is 
preserved primarily in fluviatile sediments, most bones having 
undergone transport. This results in death assemblages that are 
disarticulated, fragmented and waterwom. Rare specimens show 
complete or partial articulation. There are also a few records 
of Jionosteological material such as the Early Cretaceous feathers 
from southeastern Australia, Oligocene footprints of dromorni- 
thid birds from northeast Tasmania, and Miocene eggshell frag¬ 
ments. The record is heavily biased toward medium and large 
size birds and towards birds frequenting water. Much more is 
to be learned from even the known sites if screen-washing and 
acid-etching techniques are used more extensively. 

TO BE CONTINUED IN THE NEXT BULLETIN. 


"GEOLOGY OF VICTORIA 1 ’ - NEW PRICES EFFECTIVE JAN. 1ST., 1989 . 

Hard Cover volume $70.00 plus $7.00 postage & handling. 

Soft Cover volume $52.00 n n n n 

Copies are available from the Geological Society of Australia, Victorian Division, 
GP0 Box 2355V, Melbourne, 3001, or from Publication Sales, Victorian Department of 
Industry, Technology & Resources, 140 Bourke Street, Melbourne, Victoria, 3000. 
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IMPORTANT ICHTHYOSAUR FIND IN WESTERN QUEENSLAND 

Boulia grazier Charles Robinson, has helped put the family's sheep 
station on the map by unearthing fossil remains of international 
significance. 

Mr. Robinson has assisted in several important finds in the past, 
however, the latest are perhaps the most important. 

He invited Queensland and Victorian palaeontologists to inspect 
fossil bones on Canary Station during September,1988. These proved 
to be those of the extinct short necked plesiosaur, K./Lono 4 au/uiA, but 
the more important find was yet to come. 

After inspecting Mr. Robinson's find, the team continued their search 
on a gentle sloping, grassed sheep paddock which resulted in Queens¬ 
land Museum palaeontologist Dr. Mary Wade finding the fossil remains 
of a 100 million year old adult Ichthyosaur in a surface rock. It 
was then that fellow expedition member Robin Dale, from Melbourne 
University, found a rock with more exposed fossilised bones of the 
adult Ichthyosaur, which on its underside contained the fossilised 
head of a juvenile. 

It is the first time in the world a mother and baby Ichthyosaur 
have been found together in rocks of Cretaceous age, although they 
are known from the Early Jurassic of Holzmaden in Bavaria. 

The fossils of the pair of dolphin-like marine reptiles may finally 
solve mysteries about the species. They also add weight to Dr. 

Wade's theory that previous isolated fossil finds actually are 
Ptatyptesty gti Li Ichthyosaurs and will provide the vital missing 
link in determining its growth patterns from foetus to adult. 

The reptile's proportions changed considerably as they grew and 
like a human body, the head grew more than the body before birth. 

Studies of the Ichthyosaur by palaeontologists show it was an agile 
swimmer which fed on small fish. It also incubated soft-shelled 
eggs inside its body, until the young were born tail first. 

Fossil finds of the Cretaceous Ichthyosaur are mostly found in 
North Queensland in deposits of the Great Artesian Basin Sea. 

The main area is within the rim of the basin from Canary, up to 
the Flinders River and down to Brixton between Barcaldine and 
Longreach. 

Because the fossil finds are largely restricted to these areas, 
what is known about Ichthyosaurs in Australia, is primarily based 
on this Cretaceous record. 
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The Boulia skeletons are examples of the Ichthyosaur P &atypLejiygu.i/> 
au4tAati<t> (McCoy), which lived during the Cretaceous Period until 
the great inland sea covering large areas of Australia dried up, 
causing the species to become extinct. 

Dating of the fossils was possible because they were found in the 
Toolebuc Limestone which outcrops on the edge of the Great Arte¬ 
sian Basin. 

BOOKS AND BOOK REVIEWS 

PREHISTORIC NEW ZEALAND by Graeme Stevens (text: chapters 1-6), Matt 
McGlone (text: chapter 7) 6 Beverley McCulloch (text: chapter 8). 
Published by Heinemann Reed, Auckland, New Zealand. 
Recommended retail price NZ$39.95. 

Don't be put off by the dust jacket into thinking this is just 
another run of the mill children's book on prehistoric animals 
or imagine that you may not get value for money unless you are 
a New Zealander. 

While quite naturally the book is about the history of the New 
Zealand land mass through geological time and the flora and 
fauna that have inhabited it in the past, its early links with 
the supercontinent Gondwana are of considerable interest to 
Australians and indeed anyone interested in the wanderings of 
southern continents. 

In the early chapters Graeme Stevens, the primary author, des¬ 
cribes in considerable detail the principals of plate tectonics 
and the associated geological processes that are responsible 
for the formation of New Zealand as we know it today. In 
easily understandable terms, he discusses the formation of the 
ancestral continent of New Zealand that arose from the ocean 
during the Jurassic Period, about 140 million years ago, to 
form an extensive new land mass nearly half the size of modern 
continental Australia. Stretching as it did from the southern 
edge of the Campbell Plateau in the south, northwards towards 
New Caledonia and from the Lord Howe Rise in the west to the 
Chatham Islands in the east, it provided a newly created en¬ 
vironment for the spread of Triassic and Jurassic plants and 
the colonisation by insects and a wide ranging group of amphi¬ 
bians and reptiles, some of the descendants of which still 
exist today as virtual "living fossils" long isolated from the 
rest of the world. 

Succeeding chapters cover the gradual break up of the Gondwana 
land mass and the eventual isolation of New Zealand from cant... 
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Antarctica by the appearance of open ocean in the Tasman Sea 
about 80 million years ago, through to the effects of the 
Pleistocene Ice Age; the postglacial warming; and the final 
chapter in a long and often torrid and violent pre-history; the 
arrival of Homo AapieriA resulting in the destruction of large 
areas of native forest and the elimination of about 40^ of the 
indigenous birds in a mere thousand years. 

Although individual chapters give a extensive picture of the 
migrations, evolution and extinctions of the flora and fauna 
that is unique to New Zealand, the inclusion of special sec¬ 
tions on such topics as "Palaeozoic marine life, Mesozoic flora, 

The birds" etc., provide a welcome addition to details of the 
fossil record. However, the reviewer would have preferred to 
see these sections at the end of chapters rather than as in¬ 
sertions in the middle, a feature that can be disconcerting. 

The book is extensively illustrated with high quality photo¬ 
graphs particularly of fossils, natural history subjects and 
landscapes as well as containing numerous easy to read diagrams 
and palaeogeographical maps. Unfortunately, the style and large 
format of the artistic reconstructions of past environments and 
extinct creatures tends to detract a little from this eminently 
authoritative book. 

The only omission, from an outsiders point of view, is the lack 
of a general map of New Zealand giving the terms used in the 
book to describe the -various geographic zones of the country. 

If you want to know the answers to such questions as why New Zealand 
has no native marsupials or in fact any native land mammals (other 
than a single species of bat), or why its geological history is so 
different from that of Australia, then this is the book for you. It 
most certainly should be on the shelves of our municipal and school 
libraries. 

Finally, thank goodness, the publishers decided on an A4 format, 
rather than the unwieldy folio layout of similar volumes that won't 
fit upright in the bookcase. 

Review by Frank Holmes. 


Australian orders for copies of this book should be addressed to 
"Bookmakers", P.O.Box 67-074» Mt. Eden, Auckland 3> New Zealand, 
('phone 784-572). Cost is NZ$39.95 (about AUS$30.00) including 
postage. 
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NEW ZEALAND PALYNOLOGY AND PALEOBOTANY 

A field guide to palynological and paleobotanical localities. 

Compiled by D.T. Poknall and R. Tremain. 

This illustrated field guide to several New Zealand palynological and 
paleobotanical localities has been prepared in conjunction with the 
3rd International Organisation of Paleobotany Conference, Melbourne, 
and the 7th International Palynological Congress, Brisbane, 1988. 

The publication includes a botanical, palynological & paleobotanical 
itinerary to sites of past and present New Zealand vegetation. A 
detailed series of route-finding notes and maps, distance and inter¬ 
val measurements are presented covering rocks of Triassic to Recent 
age. The itinerary has been constructed so that routes pass or 
include many of New Zealand's scenic wonders. 

The field guide covers Quaternary sites in northern New Zealand with 
fossil Kauri ( Agaihi/t auAinaCiA) ; Miocene sites in southern New 
Zealand with fossil CxuiuaA.in.a cones and Notho/aguA leaves, a Creta¬ 
ceous/Tertiary boundary site along the east coast of South Island; 
Jurassic sites in the north and south of New Zealand containing 
CCadoph.CeAi/t and laen.Lopt£siL< 4 ; and Triassic localities with a range 
of macroplants, including codiacean algae. 

Published by the N.Z. Geological Survey, P.0. Box 30368,Lower Hutt, 
New Zealand. Cost $N.Z30 - plus postage and packing. 


DEVONIAN & CARBONIFEROUS FISH STUDIES - AAP MEMOIR No. 7. 


The above Memoir, edited by P.A.Jell, has recently been published 
by the Association of Australasian Palaeontologists, a specialist 
group of the Geological Society of Australia Incorp. 

The Memoir contains the following papers:- 

1. New palaeoniscoid fishes from the Late Devonian and 
Early Silurian: John A. Long. 

2. Acanthothoracid remains from the Early Devonian of 
New South Wales, including a complete sclerotic 
pelvic girdle: John A. Long and G.C. Young. 

3. New information on the Late Devonian arthrodire 
lutona/tu/t from Gogo, Western Australia: John A. Long. 

4. LLnanolophut : a reappraisal of a primitive dipnoan: 

K.S.W. Campbell and R.E. Barwick. 

Copies are now available from Dr. P.A. Jell, Queensland Museum, 
P.O.Box 3000, South Brisbane, Queensland, 4101 at $25 per copy. 
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PALAEOGEOGRAPHIC ATLAS OF AUSTRALIA 


THE FOSSIL COLLECTOR 


The Bureau of Mineral Resources, Canberra, has recently released 
the first folio of a series of palaeogeographic maps which will 
eventually cover the whole of Phanerozoic time involving a total 
of 70 time slices. 

The first folio of maps at a scale of 1:10,000 includes 
palaeogeographic maps for six Cambrian time slices as well as 
data and structural maps, summary stratigraphic columns and 
explanatory notes. 

The sets will be published a period at a time and their release 
announced in the BMR Research Newsletter. 

It is hoped that the remaining volumes will be published over 
the next two years, although it is not anticipated that the next 
set, probably the Jurassic, will be available before mid-1989. 

The maps are the result of a major project jointly funded by 
the BMR and the Australian Mineral Industries Research Assoc., 
(AMIRA) which was carried out from 1984 - 1987. 

The cost of the Cambrian Period volume is $49*95 and can be 
obtained from BMR Publication Sales, GP0 Box 378, Canberra, 
A.C.T., 2601. (pnone 062 499519). 


WANTED TO BUY 

AUSTRALIAN FOSSILS 


ESPECIALLY 


AMMONITES - CRINOIDS - FISH - TRI LOBITES 


JOHN M 0 M M E R S 
P. 0. BOX 219 
SUNSHINE 3020 
VICTORIA 


PHONE (03) 312- 2361 





